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Galactic cosmic radiation 
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Radiation-induced chromosome aberrations in lymphocytes in vitro 



Wu, Durante, George and Yang, Radiat. Res. (1997) 




Mission duration: 3-5 months 
Altitude: 190 NM 
Inclination: 51.6 degree 
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Chromosome staining/painting techniques 



mBAND 





Chromosome aberration 



Inter-chromosome Intra-chromosome 

exchange exchange 





Telomere Analysis 
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Truly incomplete exchanges in human lymphocytes exposed to 

gamma rays in vitro 
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Wu, George and Yang, IJRB (1998, 1999) 



Human fibroblast cells exposed to radiation of different qualities 
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Wu, Durante, Furusawa, George, Kawata 
and Cucinotta, Rad. Res. (2003) 





High-LET radiation induces more unrejoined DNA double strand brea 



IF* ^ ^ 

w* 



% * 'i, •* 

* + 

■ ■ 



Desai, Davis, O’Neill, Durante, Cucinotta and Wu, Rad. Res. 2005 




Complex aberrations -- mFISH analysis 
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Wu, Durante, Furusawa, George, Kawata and Cucinotta, Adv. Space Res. (2002) 




Complex/simple exchanges Incomplete/complete exchanges 








Interphase vs. metaphase: Issues of biosignature 
(F ratio: Ratio of dicentrics to centric rings) 
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Wu, George, Kawata, Willingham and Cucinotta, Rad. Res. 2001 






mBAND analysis 







Inter- vs. intra chromosome exchanges 

(mBAND) 
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Simple exchange □ Complex exchange 
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137 Cs y-rays Fe (600 MeV/n) 




Do spaceflight factors alter the cellular response to radiation exposure? 
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Hammond et al. Nature Medicine 1999 





Chromosome aberration frequencies in pre- and post-flight astronaut 
lymphocytes irradiated in vitro with low-LET radiation 

(Wu etal. Phys. Med. 2001) 
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Do spaceflight factors alter the cellular response to radiation exposure? 



Physica Medica 2001 
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Whether space flight/microgravity affects radiation-induced 
chromosome aberration frequencies is still an open question. 



Megumi Hada 
Frank Cucinotta 
Dipta Bandyopadhyay 




